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^ (57) Abstract: A crosslinked polyamide which is produced by the polycondensation of a tetraamine, a tetracarboxylic acid dianhy- 
md m aromatic diamine in the presence of a catalyst and exhibits a dielectric constant of 2.7 or less; a composition comprising 
00 the crosslinked polyamine; and a method for producing the crosslinked polyamide. The crosslinked polyamine is novel, and exhibits 
O a dielectric constant lower than that of a known polyimide, while maintaining excellent heat resistance, electric insulation and chem- 
ical resistance, which are inherent in a polyimide. 
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2 3 

wmco-?<fji,juMmtfmibz>ti* &izmm®i<DmHtzi.>i;-T>j ^?y=?^ 

crii, ?^^vtm<DMm i &<r)mmziM7Lx^ ■£t>\z-m^m>m&m*m%> 

ttfoLttmnmrnzwrnLs mmizmim. mmzmm-t&tcfoon^mmxit. 
^*Tv*mMzbm&mitt>m*t5*iT^z> 0 <&iz s mmmtiznmLtzm 
m&iftntLx. i&mnmit. immiEmbtfj&&>z>tixi^ 0 $e>ic, $ 
m<D\E\nmz%?&mmxit. m®mit. mmzit<Dtz6bm®umx$z>'( >a 
-*«»#mtftTi**. fir, mmmtizstttmmmmammanxom 
ta^c^>tztbiz > mmtoft&t LxzH&mci&m'mmittf&tbztixi^o 
*&mzm^*>*i%mffi# i )<<s ki*. »««<2.7JsiTtaittT«<. **i 

(3) ^U^r>>^;H3§l|g(DaiK 

n a p^m«L7t^ 'J 7P-IIf 2 4 0-2 7 O°C0lSlCi$^ o dft 



WO 2004/087793 PCT/JP2004/004305 

2 4 

37 ^;u@imr rc it 3 mm a 1 2 mmm %> . 3 jut at <z> ? ? ^ 

HSfrfclc (JUT, 3HFPCi£7il*3Ji?b*) I*, tKU-TS K7-f;i/AfclWS 
(A) 2jf :7U*(Dg|i£#& 

*x-r mmtLxmmm (mmizw£itffoy)&M\zftm'&) tzi+xtj: 

7t^r^XT-^>^T?^it$tt7t2JlFPC[i. tK'J^s < ;uAt«i: 

(b) zmy^onm 

3Jsf p cizmmm<fr£-f&tzihiz % fenrfiommmiz z t &x & 

2Mf p cit2KD,kotiift®£ffiz_x^$>o Mmmmtimm&xfo& 0 mm 
tfL&jg(Dmiz&z>'£ittf'\^i,\ 0 t 7'( j r—7$>T<(>?&mmizff5z\ttfx 
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2 5 

«(J)KAPTON McD7K'J-f$ K*ttfflf*t«. 7K'J-f== K<Dstr 

*i. 9~2. st'MnitiiL, Mi^<D-7-r^u— > 3 >7&<%fia^$ti 
it, ^mmmttf&ubbti. £jf*bj&<g^icm3ft5«fc3i=#o-c#fc 0 +7*4,* 

^:a---r-f >yffl7tcg^ 5 K 

fc256Mb i tDRAM0ti«^ 9 1 * :W*SHfc * *U 7J^M 

HJJ^(»^^$ffl^b$*ir#fco -^(cit^L^S^/WxojfU^lRii^ 
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2 6 

«ttB7;U5EItta>X9-f KWFJt-^/^^^— ^-/^Rfrjts (2) ^y^SiE 
<Ba4b&*££<DaHft/^*, 3 >flKD^^^<7K5jh. (3) 117^5 0 

,\ v y/<-v 3 2 5// m(D® $ |-Jf^$H§o >K_i> 

Sa£. IM£l^ftft&ttai±£S*d:h,£flLS iWot^?,, tK'J-TS K<DW 

<aaxaix> 

bMutizti&amts m=?<Dmffi&Bimt!i±. &mffimzmmi¥£-&&<, z<om 

5 K&MJH£fl2j5£ IT ar^^«-r 5. 5 0// m*lJt<E>&MJ]I 
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2 7 

</\*^77-a- hm> 

7l\£ Phosphosi I icate glass(PSG) ) ^H^LT/^:^— ->> 3 ^Mlz^^y? 

r=, z.<D&m\zmffim&mf&!&m*&z>o mmmtLx psGm±\z y 2-3 
/imcDTKu^s '\>vmm&mmmmm**im\zfa±?z> 0 
<mmmmm> 

^2Jl(DiBSita)jlF H 1$fe^M<tLrlS^^ (0>J;ttfCVD-Si 02 (Chemical vapor d 
epos it ion- Si 02) ) *Mttm£<Dff#tn 

#T?#a„ zotztb^ z<Dm<D±\zi&j&$ii%m2mmmitm<»®ftT>wm*± 

mide isoindoloquinazol ine dioneCPIDJ^B^^RlflCc): y p^$tt> tiJtbxWi 

ttfcism^mwm^n-nt \.x&m%*iz>&?[zt*-z>tzo *m*mm&* 

»**^ito>»»tt*#-r«zi:. (2) (mm, mmmjt&n 

to?) iztt-t&®m&tfi&i*z±. (3) >c itis^mw&tK. itmwon 
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2 8 

**ttu &mmm. «fMAn:& JNKMltt* tt«Mbtt«:£ 

ftTOfl^a (Mn) . Sfi¥-i£|^a (Mw), Z (Mz) &7jk-t 0 

Is >&W<Dft^-&&7F'? 0 Mw/Mn, Mz/MnWlfl)^ W. 

1 0%#fl?;.gjt. 6 0 0°CICfc[f^^» (0/0) ^^-T 0 

HU£;IJ^ Lfco 1 7 85 cm-'W5 K«S£, 1 7 2 0c m" 1 l*-C0-NH-$g^ s 

tK'J-T 5 K^^;UA(D^S^(D;SiJ^f*. ^Uy^3>LCR^-$- 428 
5 A (Agi lent *±g!l n a B ) Lfeo RUKfJgfflftffiagft&lfc y (DflJt^felf 

^fl»y*^#*j:5icLfc Q ^#ic^or;iij^Lf=o fSfar*fS^<i:<iij^7?^ 

J^;Mfe(kHz)(*7 5. 100. 200. 300. 500. 800. 1000. 2 
0 0 0. 3 000. 5 00 0©#««»-e3!l£U iffS^S 1/ tangent delta £ 
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2 9 

BDP1 O. 9 2g (O. 0 3^) (^13 6 4. 3 9) s e^xn;u*;i, 
TtO^^M^ (BPDA tl^5) 3 5. 31 g (O. 1 2^E;U) (^12 9 4. 
2 2) s 3,4'-i?7S/v7i-JH-f;b (O. 1 2^E;U) (^12 0 0. 
2) „ i;Kva^il. 3 5g s t°'J^>4. 8g. ^/UtfP 'J K> (NMP 

10 £U?) 450g. h;UX>5 O g^ttjX^Tt'o ^f?t£3£ Lfc# t>, 1 8 0°C. 
1 80 r pm(D*l#£6 O^N?ftfT^*:&. ^ (3 0#) U 
^^xn;U)-X;U7|s>^^7Ktl (ODPA tl^5) 37. 23 g (O. 1 2^;!/) 
(^13 1 2. 22) , 4,4 , -i?7 5y7i/^>-1 1 3-/<>f> (mTPE^ 
a) (0. 0 6^E;U) (^12 9 2. 3) , NMP531g, h;H>5 0g 

15 1 6 0°C, 180rpmt«U^b, 6 0#PpH 0^»L*:o 1 

ittt&mM (7KUX^U>»3t) o M=32. 600, Mn = 1 3, 600. 
Mw= 5 3 , 500, Mz = 1 27, 1 00» Mw/Mn = 3. 9, Mz/Mn 
= 9 . 3, m&M<DMfeT*s 4 8 5 °C-e 5 
20 H»J 2 

mmmi tmmimwLtzo 

BDP7. 28g (O. 0 2iJW , BPDA 2 3 . 52g (0. 0 8^1/) . 9,9'- 
t:X-(4-T 5 y 77 x=.)U) U> (FDA ill* "5) 30. 7 6g (0. 08i 

^U) . «67K*> ^l^O. 9 0g % t?'J^>3. 2g.NMP2 6 1g. MUX>5 
25 Og|M, 1 8 0°C S 1 7 O r pmt9 0^f«, WtWLtzo &7%L. ODPA 
2 4. 8g (O. 0 8^) „ t*^ (3, 3' -^7 5 / -4, 4' - 
— fti7M& (HO-SO2AB tl^O) 11. 22g(0. 04^1/) , NMP261g, 
hJH>3 0g^ % 1 8 0°C S 1 65 r p mT? 7 B#r*lJ5J& U 1 5fifi%;1 
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3 O 

«©#y-fs mm***. «wwt*t^«t»Lfc. m=2i, 700. 

Mn = 1 2, 600, Mw=28, 900, M z = 5 5 , 800,Mw/Mn = 
2. 3 0. jB!£„ 5%»g|i3 8 8°C, 1 O 4 8 O °C, 6 

0 0 o CfCfcft§£!«7 6% 0 

^»>J3 

BDP10. 9 2 g> BPDA3 5. 3 1 g, 3,4'-y75/ v7x^i- fib ( mD 
ADE*l*3) (^12 0 0. 2) 24. 0 g , ft*3^*K 1 . 35g, tf'J 
V>4. 8g,NMP450g, HH>50gm, gi^L^P,, 18 
0°C, 1 80 r pmt9 0^», «#Lfc. £)frL, 0DPA37. 23g, ^ 
75 ^>W> (±E«*SC (8) , 75>I4 2 5) 5 1g s h;UX>12 0 
g, NMP3 9 9 g£J]n*.7io ZOim. %~?*>T 5 y Hn>^ n 

Ot xi? ODPA, NMPtJDAfc. tt%f=y;u*t*£feLfe. 1 8 0°C, 2 0 r 
pmt'2 0»|, «6-«i<i:-Dfc. Olv?, 1 8 0°C, 170 

r pmTM 0B#^2 0^iP|ft, «#Lfc. 2 3. 2 %;!jg<D 7f? 'J f 5 

ffc. lS^^H?&ofc 0 GPCItlCfcU, M=18, 00 0. Mn=11, 
800, Mw=39, 800,Mz = 1 22, 000, Mw/Mn=3. 37 e 

m'AffilZ J: lj N 5%#fi?[*4 6 1 °C, 1 0%^(*4 8 2°C, 6 0 O°CT*0)^a 

fi 5 8 %. 

H»J4 

BDP10. 9 2g,BPDA3 5. 3 1 g, m-DADE 2 4 . 0 g , «<*>i ^ 1 . 
35g, e«;^>4. 8g,NMP450g. h;UX> 5 O g £An*.f;:„ 1 8 0°C, 
180rpmT?60»F«, aJttLTgJfr Lfc. C*UC, y75^>a^> 
(±IB^xC(8) % 75>I4 2 5) 51gthJbx>l20g$M, OCn^ 
0DPA37. 23gtNMP399gmfc 0 1 0»t, ^^ffltifcit), 
1 80°ClzLT20^o< y«#-r*i. JMfcfcofc. 18 0°C. 160 
r Pm-ei 0B»M2 0»MJn» % jt#Lfc. 2 3. 2 USAa* U -f 5 KBtt* 
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3 1 

SiBTWMfcLfc. GPCmfclZ&Zt. M=1 6, 500, M n = 9 , 
100, Mw=1 7, 600, Mz = 27, 800, Mw/Mn=1. 94 G Hft 
I'J^ IC cfc £ <t s 5 96ftffiMti: 4 3 7 °C, 10 %#fi?Mg(* 4 7 O °C, 6 O O °C 

i-«teit<s^ai*5 6%„ 

H»J5 

0DPA62. 044g (O. 02^) , ^75/HH>12. 22g (O. 

- /^n7^h>2g, e«J^4g, NMP3 0g, h;H>5 0g 
£iD*.7io 1 8 0°C, 1 6 5 r pmt'9 0#MKJ£Lfc o fflJfrflL BPDA2 9. 4 
2g (O. 01^) , 9,9'-t*X(4-75/7i-;i,)7;^l/>69. 60g 
(O. 0 2^E;U) , NMP3 50g, h;H>5 0g^, 3 0»IWMT?« 
#U ^T*NMP2 0 0g$JlD^ 175°C, 1 7 O r p mT? 4 fl#M 2 0#W 

= 50, 300,Mn = 26, 600, Mw=54, 300,Mz = 90, 90 
O, Mw/Mn = 2. 14, Mz/Mn = 3. 41. 

±ib««tk»; -<5Kjg(i5%) $ioogty, mmm 3 <t HfltoiraoTK 

BDP1. 2 1g,BPDA3. 9 2 g , m-DADE 2 . 67g, /\'UP7^h>0. 4 

g, tfu*?>o. 8 g ,NNiP50g, h;n>3 0g$ju^, iiar^#ufco 

^-/^(CLfc^, 1 8 0°C, 1 7 O r pmT?9 O^NIftllft. «#Lfc. ffifefft. 
^75yyn+t> (±E«HM(8), 75>i425) 5. 7g, h;ux>3 
Ol\-C0DPA4. 14g, NMP5 0 g eD^fc o 1 8 0°C©;§I: 
1 O^FIOltT, 160rpm-el#nt, »!Ej:ofc 0 1 8 0°C, 165 
r pmt'4 81113 5 ^Lfco ^SIC L 1 1 o fc 0 GPCIC 

'k&ft^MMfeLtzo M= 3 3. 3 0 0, Mn=1 7, 7 0 0, Mw=5 2, 1 
OO, Mz = 1 1 4. 100, Mw/Mn = 2. 9 4„ f»$MJr£frofc:. 5%I 
S(*4 6 1 °C, 1 0%M»I*4 8 5°C, 6 O 0°C[Cfclf-5^#a:(i 7 2 %„ 
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mmme 

BDP3. 6 4 gs BPDAl1. 77g, m-DADE 8 . O g , /< U P =, 5 V > 0 . 8 
g, tf'J v?> 1 . 6g,NMPl5 0g, HUX>3 O g ^AQk. n MH^t? 1 8 0 
°C, 1 60 r pm-ee OflffllJEJ&Lfc, MfC/^LT. ODPA 1 2. 4 1 g, 
7S/VP^> (±E«3SS(8), 75>i425) 1 7. Og, h;UX>6 
Og, NMP135gfMt, WH4Lfc„ 18 0°C, 170rpm(Di 
#T 2 0#|HjT?i$|— JStfcofc:. 1 8 0°C, 1 6 5 r pm"e6li^4 5#MJEJ6 

IiJSLfco M= 1 8, OOO, Mn = 1 1, 800, Mw=39, 4 O O , M z 
= 12 2, OOO, Mw/Mn = 3. 37, Mz/Mn=10. 3 0 f^flfKJ: 
&<t, 5 %M:g(£ 4 6 1 °C, 1 Oo/oM4(*4 8 2°C S 6 0 0 "CKfcff §^m(* 5 
8%T*&y, Z<£>;& (1 5M%;!jg) <D1 OOg^i:^ ^<Z>;&fCTfB<Z>lb£- 

. ODPA 6 . 0 2g, i?75 / h/H>1. 22g, /\'UP7^hVO. 4g, t? 
■JS?>0. 8g,NNIP3 0g, h;UX>3 O g £JjQ*.7io 1 8 0°C, 170rp 
m"e6 Oftm%.fcLtzo £/frLT, BPDA2. 94g,FDA6. 96g, NMP3 
5 g> h;UX>3 O g£flP;i, 18 0°C, 1 6 5 r pmt?4B#^2 5^J5J^L 
fco C<D;M-^JKfE:^a)^T-S[*, M=7 1, 900, Mn = 28, 4 0 0, Mw 
= 7 5, 800, Mz = 1 32, 300, Mw/M n = 2. 66, M z /M n = 
6. 15-efcof-o CflDtfU-fS K^^^;UA<bLT^«f Ltzo 5%^|ftt4 
7 5°C, 1 0%#8?(*5 O 4°C, 6 0 0°C|Cfc(f-g)^aj*7 5%T?feo7io 

mmm7 

mmm5T*-&j$.Ltz®Lfttfi) 4 5 K (1 5Sfi%Sj£)- H!fi«6Tf^fiRL 
fcrh775> £^fc*g*f mfc* 0 U -f 5 K (15 Sfi%jgJ£) <!: 1 0 

^»J8 

BDP3. 6 4g,BPDAl1. 7 7 g , m-DADE 8 . Og, Mva^iO. 45 
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3 3 

g, lf'JS?>1. 6g s NMPl5 0g % HUX>3 0 g^AD^T. Mfft4>7: 1 8 
0°C. 1 6 5 r O^JKfSLTto MLiafrSPLT* BPDA1 1 . 7 7 g> 

VTS./ ->n^r-9-> (75>i4 25) 1 7. Og, h;H>60g, NMP8 

4g^iin^rm#L. y;u^»»*ii-fc 0 ckd$e£ s 1 s o°c, usrpm^ 

5B*B3 0»Mfi«Lfc. MtJfrWt^iftofc. GPcajEr=J:*» 
^MCDjliJ^^^Tofco M= 1 6, 500, Mn = 9, 10 0 > Mw=17, 6 0 
0, Mz = 27, 800, Mw/Mn = 1. 94, Mz/Mn = 3. 0 5, 
#f£firo7io 5 96»t¥a«(*4 3 7°C, 1 0%»jBgSli4 7 OttfclJ, 6 0 
0 o C(Cfc(t^^«[i5 6 
H»J9 

9o°c, 9 o»ra*n«ftLfc 0 tfy-rs K«**f^^« € feyr*# 

iy, X^>UX*ME(;:7-r;UA*tty. ***^T?HIjeLfc. 

1 8 0°C2^Fb1 s 2 2 0°cm^*P^Lfco z©7Ky-fs k?*;ua 
I*$J5 0 /imJU±OJl^^fe-§) 0 Agi lent ^Mzf^^i>B VLCR*— £ — 4 2 
8 5 £J11NTM«^£}I]5E Lf=o 1000khz<h3000kHz tf>g§®ip<k t 



311 





0tJ£ 

U m 


ill 


» 


tangent delta 


1000kHz 


3000kHz 


1000kHz 


3000kHz 


mmm-\ 


4 8 


2. 36 


2.33 


0. 0124 


0.0128 


ms#>j2 


6 4 


2. 65 


2. 60 


0. 0209 


0. 0223 


HWJ3 


5 4 


2.10 


2. 06 


0. 0043 


0. 0072 


HJS01J4 


6 5 


2. 06 


2. 04 


0. 0052 


0. 0050 




7 4 


1.95 


1.94 


0. 0055 


0. 0065 


H»J6 


6 1 


2. 21 


2. 19 


0.0106 


0.0125 


SIJfc$j7 


5 8 


2. 45 


2. 43 


0. 0074 


0. 0085 


H»J 8 


6 5 


2. 06 


2.04 


0. 0050 


0. 0052 



Frequency (kHz) iRPitf tangent delta 0>lfHl£, HWJl, MM 
0>J8, Si 0 2 , ^mz-Dl^-c ^cti^Hm 1 ~ 4 fc^f o 
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a ) ex o, 5->7 5y^>^ }V) -i , 4- e^ =7 *? > 

3,5-i?75^Ifil3 4g, t°^^i?>34. 4g. NMP5 1g s h ;U 
MCT1 60°C. 1 70 r pmT?2«Di, MWLtz 0 & tfti&tf 

B) t*X(3,5-v75M>^;i,)-4,4'-i?75/iJ7xz;i,z-f;i, 
3,5-i?^hP^>V , 'l';u^PU K1 0. 1 g% 4, 4'-v7 5/v7i_;n- 

^;i/4. Og, NMP60 g> hJH>4 0 g £HO □ ^X =1 [zAtl, 150 
°C. 1 65 r pmT?3WD|i, it#L7c 0 -«|t? t MWtftt Lfco 5 
iflLs X$y-;u-e&ofc (1 2. 2g) „ 

Lfc [3. 5-v- K □ K > W ;u]-4, 4- -£> T 5 J v7ir;n-f ;b 1 
1. 8g, /h*v^y-^7 0ga)ig|CPd/C O. 2gU^ 13 
0 o CfCT*l#L&75<£ s t K^S?>1** (NH2 ■ NH2 - H2O) 4. 5g^o<y 

Ltzo 

C) t'X [3, 5-V75/7X -;U]-2, 2' -t^'/-^7xz^^> 
3,5-i?zhn/<>^^pij K5 0g. t*X(3-75/-4-t h*P+v7iX 

;i/)X;M"x>2 4. 1 s> NMP170g, HH>3 0g % e'J5?>10g* 
HOP^XnlCAftTio 1 5 0°C, 160r pm^2B#F B l3 0£«i s *t#L 

^-^•e^feofc (7 3. 6 g) o 

&m Ltz ex (3, 5-yzha7i -^)-2, 2' -t**i/-;|rj;7i 
>$NMP|:i^LTPd/C|A^ t K^i^>1 7K#IT*1 3 0°CTfil5Cs 5 

D) 2, 7-i?7 5 y -9, 9' (4-7 5 / 7 i-jb)-7;i/t U> 
2,7-yxhP7;btl/>3 7. 3gg, p-HH>^M8. 6g, ^ 

*^>130ml % h;i/X^30ml^jD^t, 1 4 0°C S 9 O^iOf!^ mWL 
tzo EJ£?8£1 0%KO H7k%$]&lzftQx.Z)t ftmtfffith L 0 f*>hU HI:: 
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tz (74g) o 

^Lfc9,9'-iJ(4-75^t-;i,)- 2,7-i?rh0 7JbtU>1 5 g , NM 
P50g, hiH>3 0g|1 40°CfC*P|ft % »*U Pd/C^n^Lfe 
#6, t K^^>1 7K±g6. 8 gt m,x>i o gO>I^$i4>o< yj»T (2 

3®U ^P/^y-^^oyc (6. 4g) o 

E) t'X (3, 5-v7 5 J * > */-f ;U) -1 , 4-v7 5 J * >-tf > 

7-U>5.5 g£NMP 150glzmfrL. Ztiiz 3, 5-i?~ hP^>^;^p 
'J K25 g£f$o< y*n*-c«fe<*N#*iffc 0 Z^tlceu^>10 g> h;ux>20 
gO>;g£$£[3>o< yjp^/io Mf^cpTF\ 150°C, 180 rpm V 100 ^TOPlfc, m 

#Lf- 0 CD T?, — ;M5 g £flP;?U £<fr£3; 

tf-«*k«Lfc 0 *rfflLfclM£5iIU * $ y -JlsT*7fcl\ 33 g£»fc 0 - 

iii i o 

eX(3,5-v75/^> W;U)-4, 4'-y75yy7i-jH-f;[/ (#^fi4 
6 8. 4 6) 2. 3 4g,BPDA5. 8 9 g „ m-DADE4 g , ft$7.R*>3. ^ItO . 2g, 
e'Ji^>0. 8g,NMP80g, HUX>3 O g£ = OP:?^*:3|cfct&/^£ 0 
1 8 0°C, 1 8 O r pm"e6 0DPA6. 20g, raTPE2. 

93g, NMP53g, h;UX>1 O g£*JP;i, 180°C S 180rpmt6S$ 

1 0#fHJJ5J£Lf=. G P Clsft^-m&m&Ltzo M = 

11, 100, Mn = 1 2, 900, Mw=55, 1 00, Mz = 209, 1 0 

0, Mw/M n = 4. 27, 
^»J1 1 

(3, 5/-7i -;U) -2, 2' -^^y->»U-v 7 x ^X;Mx> 5 . 1 

3g,BPDAl1. 77g, m-DADE 8 . Og, y^q^^H/O. 8g, tf'JJ/> 

1. 6g N NMP2 0 0g, h;UX>3 0 g^JP^T, M^*, 1 8 0°C, 180 
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r P mT?6 0»Bfi«LT, ffi*U ODPA 1 2. 4 1g,mTPE5. 8 5g, NM 
P163g, h;H>20g^t, 18 0°C, 6BMfl2 0$HHKl6Lfc. G 
PCOjlj^jc^oT. M= 1 6. 200,Mn = 1 3, 200, Mw = 44, 7 
00,M 2 = 157, 300, Mw/Mn = 3. 37»Mz/Mn = 11. 96. 

mmm i 2 

^(3,5-^75/71 n;u) - 2 , 2' y-,u- 4 , 4'-^i > 5 . 

l3g,BPDA11. 7 7 g, ra-DADE 8 . 0 g, /^P^£ h>0. 8g, tfUS? 
>1. 6g,NMP200g, h;H>30g$ = OP77^^IZAtlt, 180 
°C, 1 8 0 r pmt'9 0^1^Lfco 0^^r^Lr, ODPA 1 2. 4 1 g, 
75 ^>°^> <-tB*HtSt(8K 75^1425) 1 7. 0 g , N M P 9 1 
g, h;H>5 0gJMt, 18 0°C, 1 8 O r pmT?6^JKCSLry;bJK 
<b^j£*.fc 0 M=1 2, 0 0 0, Mn = 9, 800, Mw= 1 7, 7 0 0, M 
z = 3 3, 200, Mw/Mn = 1. 81, 
MIMM 1 3 

2, 7- V7 5 / -9, 9' - IfX (4-7 5 / 7 1 - b> 2 . 06g, BPDA5. 

8 9 g , m-DADE 4 . 0g,tti/a 7 i0. 2g, tf'Jv>0. 8g,NMP8 0 
g, F;H>30g$£^P77^[:A^ 18 0°C, 180rpmT«60# 
fHl£J&LT, g)frL, 0DPA6. 20g,mTPE2. 93g, NMP40g, h;UX 
>20g$*P^ % 180°C, 180rpmTf16HI)liK(5Lfc. M=23. 70 
0, Mn = 1 4. 300, Mw=28, 900, Mz = 52, 7 0 0, Mw/M 
n-2. 03, 

BDP <D-&j£ 

mWLtco 3,5-v75/$|ifi (^11 52. 1 5) 1 3 4g (O. 8 
8 1^) , t^v> (^18 6. 1 4) 3 4. 4g (0. 4 0^) , N 
-^^;Ut°P»JK> mtNMPil^) 4 1 Og, HUX>40g£, 2L(7) 
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6 0°C S 1 7 O r pmf3i(S3 0^]!lDit^Lfc 0 Ol\T? % NMPIOOg 

3 7 g (Mw3 6 4. 4) (9 4%) m. p. [1 2 5 - 1 3 0°C] 
NMROEl^gl 1 [C;F-r o 
1 4 

BDP (^13 6 4. 3 9) 3. 64g (lOS'J^/l/) , tfP/'J^ hi^ 
8*3M$a (^12 18. 13) 8. 7 3 g (4 0 5 ij s 2, 4 — *?7 5 y 
h;H> (^11 2 2. 1 7) 4. 8 8 g (4 O 5 'J^U) „ r -/^p 7 ^ 
h> (^110 0. 1 2) O. 8g (8 5'Jt;b) , bf'Jv>> (^17 9. 
10) 1. 6g (2 0 5'J^) s NMP 1 50g s h/H>30g$500m 
I (Z)3 0P^^X=Icj3|CAtLr, N2$aii:^A > ^Lfco U =J >$SfZO I* 
17 5°C, 170rpmt90^F4MIJfLfco 3 0»n^Lt, 3, 
4,3' ,4' ~^>y^x/ >T h^*;U^>^V^7» mfBTDAt^9 
) C^fi3 2 2. 1 3) 1 2. 8 9 g (4 0 5 'J=EJU) s tfX- (3-75^ 
^xy^Fv) -4-7i«) X;U/fx> (^14 3 2. 5) 8. 6 5g (2 
OS-'J^U) v NMP173g. h)bX>3 0 g£jjO*.T, jtafSk JH$LTJ5J& 

1/2«f£lf»LT* 17 0°C. 1 7 5 r pmt?2 5»JPlt 
%>tm- fatten tzo OLNrS^^^>ijz3>;§tt3|c+^|C;lLTs 1 7 OU 
1 80 r p m"C 8 B#f H 1 5 5 ftfamm Lfc. SJC*, h;UX^t*(C7k^«*L 
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m&ft=?-m (M) 2 5. 6 0 0. (Mn) 5, 6 0 0. MM. 

W-m&tt (Mw) 1 5 5, 3 0 0. ZW-m^m (Mz) 7 6 5, 6 0 0. M 
w/Mn27. 8. Mz/Mnl37„ G PC[:J:§^i^|^@ 3 [zij^f 0 
AMMttftSMMtfrttB T G A - 5 O &Bl«Tflft#«r*fT -a fc. 5 %a«?m4 3 
0°C. 10o/olii5 17°C, 6 0 0 o CICfe(t§^S7 6 0/ 0 r*feof=„ HMMrtt 

Hi£#iJ 1 5 

BDP (»^*3 6 4. 3 9) 3. 6 4 g (10 5 U . 3, 4, 3' , 4' - 

t*7iz;i,f K7*^>i>/i7Xi (M^BPDAirU?) 11. 70g (4 
0 5U^E;U) . 3, 5-y7 = y hn-X>4. 88g (4 0 5iJ^) . a'Up 
7<7 h>0. 8g . tfJt»1. 6g (2 0 5';W . NMP 

150g. ^x>30g^Mt, NztpMWLtco v'Jz)>^/coftr. 1 
8 0°C. 1 70 r pm7?9 0»BBJEJ£L, * U =f "7— Lf= 0 ^30» s 
OlxT?l*o< y««i (130rpm) Lfc*<£. tf* 

I-f;Wl**(ODPAtl\a) (^13 1 2. 22) 3. 64g (405 

(^i2 9 2. 3) 5. 85 g 0 . NMP 5 2 g. h^X>2 

O g&1}QZ.&t¥)l>t)mthLtz„ NMPIOOg^t, 17 5°C. 130r 
pmVtomMntZtfem.tte'otzo 1 7 0°C. 1 7 5 r pmT?5B£P B l2 5#2ffl 

-«B££ y*9Xft±|=3KffiL, 9 0°C. 3 0^MtSi:, 

fco/= 0 -^g-r-Si. HlS^li^tfe^MLfco 9. 5%«JS(7>7K'J-r 5 K 

^sarx^a^s- gpc t-iij^. ia 4 /=$h**s95£o> gpcwi 

m&ttm (M) 3 2, 8 0 0. BflEJg&ro (Mn) 9, 0 0 0. MS¥i$J# 
^8 (Mw) 5 0, 8 0 0. ZW-tStt^m (Mz) 1 3 5, 0 0 0. Mw/M n 
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= 5. 61^2/1^0 = 15. io mm&miz&zmmv* s^mmmit^o 

1°C. 10%liili5 0 9 s C, 6 0 0«fc|CfcMfS»«IA7 5%rfcofc* 

mmm 1 6 

BDP3. 64 g (1 0 . BPDA11. 76g (405'J^) N 

9. 9-t?X (4-75/ 7x~;U) (FDAtl^) (^§3 4 

8. 5) 15. 38g (405 M^U) . /^bP^HVO. 8 g. fcf'j S?>1 
6g. NMP2 0 0g. HH>3 0g^ MUHfUfi*. 18 0°C. 180 
r pm-e6 0^Aniam^L/to m;aT*3B#^Jt^L. Ol^ODPA 
310. 22) 12. 40g (4 0.5 U^;U) . IfX (3-75/-4-tKP 
^ 7lZ ^ X;U7h> (^fi2 8 0. 2 7) 5. 6 1 g (2 0 5'J^) 

NMP2 1 4 g . hJ^>5 o g^m^vna^tzo jS/S;toi/2»^^';n> 

;§K;ILT. 1 8 0°C. 1 3 0 r pmTM SftfmmiT & tfy-fctU^tz* 1 
80°C. 1 80 r pnnT?2 4B#F B l2 0^Mm^Lrto Z<7)$|<7>-S|i£ <!: y # 
^Xftll^lL, 90°C. 3 0^HJQj»«t % 3il\^-<;i,AT?fto7t, 10 
96»*#'J-f3 K**T?fcofc. -^ScM-T^i:, y;i««ILfc. 

m. (m) 2 0. 4oo. mw-m^m. (Mn) 5, eoo. mmw-m^=f-m cm 

w) 1 9. 600. Z¥-t$lft*m (Mz) 38. 500. Mw/Mn = 3. 50. 
M z /M n = 6 . 8 7 o 

i&^^frof-o 5%JtjlHl£3 9 1 °C. 1 0%SMMf*4 8 3°C. 6 0 0°CfC 

MMM i 7 

fe**7X^<7)3 0P-b/^^^;U^^X=l|Z. 2 5m I WMCDfrftftM \-=?VZf& 
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BDP3. 6 4 g. BP DA 1 1 . 7 7 g (4 0 5 U^lO % i?7 5/ h;H> 
8. O g (4 0 5 'J^;!/) . /\* UP 7/7 h>0. 8 g. bfU^>1 . 6g, NM 
Pl50 g> h;H>3 0 g mt, 18 0°C. 175rpmt7 0^PIJini 

Jtffts 130rpml:mW, ODPA (»f §3 1 O. 2 3) 18. 6 
g (605U^) % FDA6. 97g (205'J^A,) , m T P E 5 . 85g 

(205'j^u) . NMP52 gs h;ux> 2 o g ^jrajtfco y;u^4jftb-r-Sf= 

tf>s ^1/2^Ut, 18 0°C, 120rpm % 2 0 fcof=„ 
18 0°C. 1 7 5 r pm-e9mil5»SJSLfc 0 3ftt^-r7UA*^Lfco 10 
%»ftO>7K'J-f 5 K*fc-Cfcofc. -MWT**. M^Lfco 

Gpcrc**^aat;»^*»**a3e 0 «^*mf« (m) 2 6, soo. 

0ffJg&?S (Mn) 5, 900, mmW-Xam-m (Mw) 1 1 4. 700 N Z 
(Mz) 604, 000. Mw/M n = 1 9 . 6 „ M z /M n = 1 0 
3 0 Sft»«f$frofc, 5%^il*3 5 0°C, 1 0%Hlt4 9 2°C > 6 0 0°C|C 
fc(f<S^aii7 2% 0 
H»J 1 8 

sasfcn 7fcmi:fco 

BPDA23. 54g (805 U^EJU) s 5 J S;UX>4. 8 8 g (4 0 
5'J^EJU) , KUP^ h>0. 8g. b?Ui?>1. 6g. NMP2 00g % h 
;UX>3 0 g^AniiT, 18 0t, 1 7 0 r pmt60^iDiLt'1'5 KtU 
=f"7— ^^J^LTto ^f^lt, BDP3. 64g (lOSU^W s NMP5 
0 g^TJO^Tio (V-h)\,^*r*sZ>^-)\,) JL—TJls-mPkyi (Ji-l&ODPA 

itl^) 6. 2 1 g (2 0 5 U^U) s m T P E 1 1. 7g (405 U^;U) s 
NMP100g s K;UX>3 0 g^Jn^r. 1 7 0°C, 175rpmt'5Hll4 

GPClZ*&&=f-jkB.Xf#tt&1fi£mmLtzo «#^m (M) 2 4. 8 0 
0. (Mn) 1 2. 2 0 0, M^tt^* (Mw) 2 4. 4 0 0. 
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ZSpiSj^HM (Mz) 3 9. 6 0 0, Mw/Mn = 2. OO, Mz/Mn = 3. 
2 5 0 TGA-5 OlCcfc^^WlCcfe-or, 5%iili407°C s 1 0%lili 
5 2 5°C, 6 0 0 o ClCfcft&g|»[;fc7 8% 0 
H»J 1 9 
5 ^»J1 7JC^Dfco 

BDP7. 28g (aOS'J^EJU) s BPDA23. 54g (8 0 5'J^I/) . 
3,4' -yJS/y^i-Jbx-f^ (^12 0 0. 2) 1 6. Og (8 0 
5'J^U) . is^MmJkVZ (^19 0. 04) 0. 9g ( 1 0 5 'J =EJU) , 
tf'J v> (^17 9. 10) 3. 2g (405 U^U) . NMP300 g. h 
10 ;UX>5 0g£Jjn*.fc (?/it7ill4»»L«^<Z>-Cs tf'J ^><h NMP 

TflQSLT^fc?£i±T TIP *.*=)<, 1 8 0°C. 1 7 5 r p m"^ 6 B#F(Hfllli&, *H# L. 
/-K'J^S KTl-'JzfT-^fiJtLfeo 1HF»U ODPA24. 82g (40 
5 U^E^) , mTPE11. 70g (205 'J^U) . NMP 3 5 4 g. K;H 
>3 0g^P^., 1 8 0°C. 1 80 r p m"e 6 B#Fb1 2jOf§&. fl^Lfco 1 0%<7)tK 

15 >J-f5K»«*»fc. C(D^<D-$P^i:y-T-X h-r^xts 3S^^-c;ua^^l 

GPCC:J;3$J5£fCcJ:oT. (M) 3 3. 5 0 0. ifcTOJ^fi ( 

Mn) 1 2. 5 0 0. mmW-i^^m. (Mw) 118; 5 0 0, Z spiSl^HM: ( 
Mz) 486. 900. Mw/Mn = 9. 47. Mz/Mn = 38. 9 e 
20 li«cfcy, 5%M«(43 3 2°C 0 
3IJfc0»j 2 O 

H»J 1 7|C^CfCe 

BDP3 . 6 4 g ( 1 0 5 'J ^E;U) . BPDA11. 77g ( 4 O 5 >J ^U) . 
m-DADE 8 . Og (405 'J ^EJU) . /^UP^^ h>0. 8g, tf'J^>1. 
25 6g. NMP150g. h;i/X>3 0 g ^flUTfC. 1 8 0°C. 165rpm7?6 
BtfMlfc. mnLtzo 6 O^F«LT, i?75/i/P^> («igte^§H. T 
5>Si425) 1 7. Og (2 0 5'J^) . HUX > 6 O g £Jj07LTiH$ L 
feo Ol^ODPA 12. 4 1 g (4 0 5 U^U) . NMP 1 3 3 g £2inx.Tjf 
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#Lf= 0 «|ILf:0t, 1 8 0°C, 7 O r pm, 2 0»iLtMl: 
Lko 18 0°C, 1 6 5 r pmT?6l$IBl4 5»|fflfilSLfc. y^r* 
h-T-gxt. 37 * ;UA7&^J5)tLfco tf^XtEi, 9 0°C, 1 ^PbIT^DI&LT^X 

^y^-f^tt^y, ttmce>T?t«)T, 1 so°c, 2B#rai£feiLfc 0 h 

|C, 2 2 0°C, 2^Mft«LTaL^«fM*»fc 0 (#7*ifR±. 1 8 0°CfC 

Tf^H^tfeiJ, 2 2 0°C, 2«DiLfc7^WPCTfXh ( 
120°C, 24!$^) ^t^JUA^^L^feo 

GPCIZcfc^^MS^^M^^jlfj^Lfcc g£*HPfi (M) 13, 20 
0, (Mn) 8, 15 0,11?^! (Mw) 22, 600, 

ZW-tfyft^m (Mz) 3 1, 700, Mw/Mn = 1. 55. Mz/Mn=1. 
7 9 o i&9-#T IC J: y % 5 %Mfil± 4 6 1 °C, 10 %Mfi[* 4 8 2 °C, 6 0 0 °CT? 
(0Bm.lt 7 6 % 0 

rnmrni nzmctco 

BPDA41. 1 9 g ( 1 4 0 5 'J , FDA73. 1g (210S'Jt 

, /\*up^-57 k>3. 5 g (355 y ^e;u) , tfy v>6. 3 g (7 9 5 y 

*;U) , NMP4 O 0 g, K;UX>5 3 g^QjlT, 1 8 0°C, 170rpmt 

6o^^Lr-i'5 K^-y=fT-rcuf=o ^Lr. bpda4i. i9g ( 

1 40 = 'j^) H ex (3-T5y-4-t Kp+v7i-ii) (# 

^12 8 0. 2 7) 1 9. 62 g (705';W , NMP3 3 6g, h;i/X> 

2 o g^An^T, ^-r;i//«x*inifti»^Lrj»*izLfco 1 s o°c, 1 7 o r P 

mT?4^Ml OtflHJRJfcLfc. 1 7 %»fi?©7|*'J -f $ K»Jfc£f9fc. -«1L 

GPCjIiJ^dJcy, (M) 4 3, 4 0 0, (Mn) 2 

1. 2 0 0. fiflH*J$«^S (Mw) 4 7. 8 0 0, Z^^S (M z ) 8 2, 
600, Mw/Mn = 2. 25, Mz/Mn=3. 89„ 



WO 2004/087793 PCT/JP2004/004305 

4 3 

ODPA6 2. 044g (200;'JtW > v75/MH>12. 22g 
(1 O OS U^E;U) , AUP7^ h>3 g, t?Ui?>4. 8 g, NMP3 00 g, 
h;UX>5 O g^AD^fC, 1 8 0°C, 1 6 5 r pmt«6 OftfflE.J&LX<< 5 
'J <t L7t 0 S^Lt, CixICB PDA29. 42g (1005 U^U) , 

FDA69. 60g (2005 V^EJU) , NMP550g, h;UX>5 0g£/JO 
;L, 1 7 5°C, 1 70 r pm-e4B#M2 0#MJKJ£ % J»«SLfc. J£J£**7*£, N 
M P 7 0 g ^iliJD L tco 1 5 %<Dt$ U 5 KJSJSi: o tz 0 

GPc\z&&&=F-w&TStoffiM6<i>mmi*\** wc&&=Fm. cm> 71. 90 

O, »3fL$#MI (Mn) 2 8, 4 0 0, (Mw) 7 5, 8 0 0. 

ZW-teitt^M. (Mz) 1 3 2, 300, Mw/Mn = 2. 66, Mz/Mn = 4. 
6 5 o t&a^flf <D$&m. 5 %}$ft|£ 5 1 8 °C, 10 %M4l± 5 5 2°C, 6 O O °C 

Jfeffiftl 2 i ;j§£-ma- 

#%#J 1 (D^tK'J -f 5 KjSJfc 2 1 O g (/K'J-f 5 K3 5. 7 g ##) cfj-f?, 
^^J1 5<7>£j&£ffo7io -T^t5*>. BDP3. 64g, i?7 5/ h;UX>4. 
8 8g, BPDA1 1. 7 7g, i/i^|0. 45 g (SS'J^) , tf U ^? > 
1 . 6 g (2 0 5 X )=E)\,) , NMP 1 50g, K;UX>3 0 g^TJP*., 1 8 0°C, 
180rpml?6 0^lSl5Ls 3 0 ^Il/mfC Lf- 0 Ol^ODPM 2. 41 
g, mTPE5. 85g, NMP150g, HUX ^ 2 0 g £7JPx., 1 8 0°C, 
1 7 5 r pmfCT4B^F B l2 5^J50L7to J*-»*"Cfty, -SttlLTtI 

^jt&^^a^fljODffljeiCcfey. m&&=Fm cm) 97. 400. 

(Mn) 1 3, 0 0 0. aa^JS^* (Mw) 6 5, 3 0 0, ZW 
(Mz) 15 1. 10 0, Mw/Mn = 5. 0, Mz/Mn = 1 1 . 6 e T 
G - G T A 5 4 6 5 °C, 1 O 5 4 8 °CT? fey, 6 

0 0°C|Cfe(t^a#af*8 6%-^feofco 

2 2 s^sa 

^0IJ1 5<7)7K»J-r 5 Kjftifcl 7 5 g OOg/K^SK^tW) ## 



WO 2004/087793 PCT/JP2004/004305 

4 4 

01J 1 (DR^n-otzo "Tftfr^llMl 50)1 0%7f?iJY5 R;g?&4>fC, BP 
DAS. 23g, FDA14. 63g, i/i^itO. 45g, tf'J^>1. 6g, 
NMPl50g, h;UX>4 0g^AP^7io 1 8 0°C, 1 3 O r p o < y 

a#nt«nO»Tf»»t!5:ofc 0 18 0°C, 1 55 r P mT?6 0#HflJEJSL 
fc„ 3 0»|S^Lt, BPDA8. 23g, tfX ( 3 -7 5 S - 4 - t KO* 
i/^x-;U) ^;u?tN>3. 92g, NMPl50g, h;Ux> 2 0 g ^flnjL, 1 
8 0°C, 1 70 r pmT»4BSH2 5#IH]JEJ6Lfco S)£?^-MlLt^ s £ 

GPC|;J:§^iM^I»tJlS 0 I^i (M) 8 0, 2 0 0, 
mW-m'A^m (Mn) 27, 800, ti?^^^! (Mw) 9 6, 400, Z 
TO^i (Mz) 1 9 5, 700, Mw/Mn = 3. 47, Mz/Mn = 7. 

o 5 o t g (Dmmomms 5 4 2 4 °c, 10 5 2 8 °c-e & y , 

6 0 0°C©aili8 3%tfeofc e 
H»J 2 3 SS^M^ 
»Jl9©1O0/o^ij-f5K^200g (tKU-TS K#»2 0g) 
BDP2. 2 8g, t°P^'J^h^->?|jg7K#I5. 4 6g, v75 / h/H>3. 
6 5g, i^^mo. 5g, eV^>1. Og, NMP9 4g, h;H>4 0g 
£iD*., 1 8 0°C[C7JD;&LT<bfr-f 0 OL^1 8 0°C, 175rpmt*7 5^ 
SJ&Lfco M;SIC3 O^^Lt, BP D A 7. 36g,rnTPE3. 6 5g, 
NMP8 6g, h^X>2 0gfMt, 18 0°C, 1 6 O r pmt'6^4 5 
ftm&foLtzo -WkW.-t%b, ¥)i>®.%7*Ltzo C (DBHi&fr £> ?K U 5 K 7 -< 
;UA35<^.t,tL7io 

GPC[^J:^^»^u:^«^(DjlJ^^L7io fi^^ft (M) 30, 9 
0 0, t&¥fctfH^» (Mn) 1 1, 6 0 0, «fi¥^l^* (Mw) 7 4, 7 0 
0, ZW-tSltt^m. (Mz) 2 2 3, 1 0 0, Mw/Mn = 6. 4 3, M z /M n 
= 19. 2 0 

###IJ 3 ;li£J£j& 
###J1(D1 5%7Ky-r5 KM200g (tKU^S h^i3 0g) ipT% # 
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##$J 1 (DtKU <5h'200g|: % ODPA1 1, 48g, Z>T 5/ h ;UX > 
2. 26 6s S^^lfcO. 4g, tf'Ji?>0. 8 g< NMP56g, MUX>4 
0g£fcl*.fc o 18 0°C, 170rpmlCT7 0»HJg(6Lfc. 3 0^1^1 
T, BPDA5. 44 g> FDA12. 88g, NMP65g, h;H>2 0g 
ZtnUtzo 180°C, 160rpmt?5llfri30^F B TOLfco 3fiL^U-f5K 

G P Cl^^^tS^t^^jI^ tfco t^t (M) 6 3, 5 0 
0, ft¥«#?jt (Mn) 19, 10 0, MTOfi (Mw) 6 2. 0 0 0. 
Z¥Wi (Mz) 1 1 0, 700, Mw/Mn = 3. 25, Mz/Mn = 5. 
8 0 o J&*Mff$fTofc 0 . 5%M»(*4 4 0°C, 1 0%lili5 5 0°C, 6 0 0°C 

i= *$ it & si#Ste 8 5 %-e o o 

mmm2 4 m-^^m 
mmm i 6<d i o%tku -r 5 k 1 4 o g (tku -r 5 k^m u g ) 

0!l2<Z>-f5 hMbSJC^frofco t^ODPAT. 6 3g, ^T5/K;UX 
>1. 50g, i/a.^^0. 45g, tf«Ji»1. 6g, N M P 1 0 0 g „ h;U 

x>4 0 g m, iso°c, 1 6 5 r pmicre o»|BIjE(B Lfc, ^;Ufc;-fr-£> 

L, BPDA3. 62g, FDA8. 56g, NMP1 00g, hJH>3 0g 
^AQX., 1 8 0°C, 1 65 r pmT*6B#F H l4 5^JSJ^Lfc 0 JRJ£f&$-«ttH 

»M»**a3tLfc 0 m&&¥& (w zi, eoo, 
a (Mn) 13, 300, mmw-^i-m. (mw) 53. 100, zw-m^m 

(Mz) 1 43, 300, Mw/Mn = 3. 47, Mz/Mn = 9. 3 5 B 
*r^=fTo7to 5%UA\£4 1 8°C, 1 0%Ms(*5 4 5°C o 
^»J2 5 S^JRJC 

»j20<D^75/^7>tWl 5 0/0/-K' J << 5 KiM 1 00 g (/KM -f 5 K 
#ai5g) cpt?, ###lj2(7>Jgi^^fTo7io -T^t)*). ODPA6. 02g, 
v7 5/h;H>1. 22g, /s'L/P7^h>0. 4g, t°'J^>0. 8 g , N 
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MP3 0g, h;H>3 0g^t, 18 0°C. 170rpmT'6 0»TO 
Lfc. 6 0^«Lt, BPDA2. 94g, FDA6. 96g. NMP35 

g. h;ux>3o g £an*.. ^clti oftmtom-fZtm-fctteitz,, 1 

8 0°C. 1 65 r pmt4i|ri2 5^Lfco ^IC-^ftBLT^^&JS) 

GPCIC^^^^TJt^^^^l,]^ m&ft*m (M) 25. 900, 
(Mn) 1 4. 0 0 0, lif^t (Mw) 2 8. 7 0 0. Z 
TO^M (Mz) 68. 600. Wlw/M n = 2. 06, Mz/Mn = 4. 9 
2 0 ^^JflZck^xi:, 5%ig«tt4 4 5°C, 1 0%;ll{i5 0 1°C-efey s 6 0 

H]»J 2 6 

##M2CD1 5o/otKU-<5 Kigfcl 00 g (tK'J^ 5 K1 5 g#W) gg 
»J2 O^fTofc. -T^*>. BDP1 . 21g s BPDA3. 9 2 g . m— DA 
DE2. 67g, /\'UP7^7^0. 4g. t°'J^>0. 8g. NMP50g. 
h;i/X>3 OgliDt 1 8 0°C. 1 0 0 r p mTF 1 OSHBJflUS, iiM**1*T* 
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